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SPECIFICATION forming pﬂl"ﬁ of Leﬁ%‘ers Pavent No. 586,515, dated January 4, 1898.
Application filed October 11,1897, WBerial No, 654,862, (o model.)

To all whom it may concerr.:

Be i1t known that I, JOHN D. IHLDER, a citi-
zen of the United States, residing at Yonkers,
Westchester county, State of New York, have
invented certain new and useful Improve-
ments in Starting-Boxes for Kleetric Motors,
of which the following is a specification.

This invention relates to a starting-box for
electric motors; and it has for its object to
provide an improved box adapted to auto-
matically start and stop electric motors, the
starting and stopping to be controlled in va-
rious ways—as, for instance, when the motor

is used to operate a pumping-engine the start-

ing-box can be automatically operated froin
a float in the tank receiving water from the
pump or by any other means as a pressure
device, or when the motor 1s used for other
purposes it can be controlled by other means:
and to these ends the invention consists in
the various features of construction anda ar-
rangement of parts having the general mode
of operationsubstantially ashereinafter more
particularly pointed out.

Inthe accompanying drawingsisillustrated
a preferred embodiment of the invention suf-
ficient to explain the principles thereof, and
in which—

FFigure 1 is an end view of a box, the outer
end plate being removed. I'ig. 2 is a hori-
zontal sectional view of the box. Fig disa

side view of a means for automatically oper-

ating the starting-box; Fig. 4, a plan view
of Flﬂ‘. 3, and I‘lﬂ‘s. 5 0, :gmd 7 are detail
Views of some of the pa,r-ts

1t is desiraple to provide means whereby axn
electric motor can be automatically started
and stopped when the motor 1s applied to
drive machinery—such, for instance, as does
not require the attention of an operator—as
In operating pumpsorothersimilar machines,
and while 1t is deemed unnecessary to specify
the many applications of such a device in the
present instance 1t 18 shown embodled 1n an
apparatus which is adapted to control a mo-
tor connected with a pumping-engine, and it
will be understood that the deuaﬂs of col-
struction and arrangement of parts can be
varied without departing from the pl’-'ineiples
set forth in applying the invention to differ-
ent purposes.

in the drawings, A representis a box of any
suitable construction containing the operat-
ine mechanism, the essential features of
which consist of a snap-switch 1, which may 55
be of any desired construction, but which is
preferably substantially like the one illus-
trated and wliich will hereinafter be more par-
ticularly described, an arm 2 for operating
the snap-switch, and a brush-carrying arm 5, 6o
which brush opel‘ates 111 Conneetion with 3!
resistance device 10, the brush-arm 3 heing
in the present instance provided with & coun-
terbalance U and controlled by a dasi-pot 4
and being mounted on a shaflt 5, by means of 65
which it is operated in the manner hereinafter
set torth.

Theswitch 1 comprises, essentially, a knife-
blade 7, mounted on a pivot 6, adapted to en-
cage and disengage the contacts 8§, and con- 70
nected to the knife is a cam 106, having a slot
17, into which the end of the arm 2 projects
tor moving the cam, and the cam is further
provided with recesses and projections 18 18,
with which cooperates a spring-cateh 15, un- 75
der the stress of a spring 15*, for holding the
switch in different positions and for throw-
ing it to complete 168 movement after 16 has
been started, so as to produce the sudden en-
gagement and disengagement in the manner 8o
well known In connection with snap-switches.
The arm 2 18 rigidly connected to the shaft
5, 80 as to move therewith, while the brush-
carrylng arm 3 1s loosely mounted on the
shaft 5, and interposed between the two arms 8g
is a cateh or stop so arranged that the arm 2
may move lndependently of the arm 3 when
the parts are in one position, but when 1t 18
moved 1n an opposite direction and the arm
3 18 in another position they will move {o- go
cether. This catch may be variously comn-
structed, but in the present instance it con-
sists of a projection 2* on the hub of the arm
2, working in a slot 3* in the hub of the brush-
carrying arm o. 95

The brush-carrying arm S carries & brush
11, adapted to bear on the resistance-contact
device 10, and the contacts are arvanged so
that the convact 12 will permit a considerable
movement ot the brush before any of the re- ioo
sistance 18 cub out, while the contacts 15 13

care connected by resistances in the usual
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way, but the contact 14 is connected directly |

with the line, so that while the brush is on
the contact 12 all the resistance is included
1n civeuit, and as it sweeps over the contacts
1o more or less of the resistance is cut out
until it bears on the contact 14, when all the
resistance 1s out of the circuit. This resist-
ance device 101in the present instance is made
on the are of acircle and is adjustable in the
box by means of the Ings 19 and bolts 20 en-
gaging the slots 21 in the frame of the box.

In Fig. 1 the circuit is shown open and all
the resistance is included in the circuit, the
catch 2* bearing on one side of the slot 3 of
the brush-carrying arm 3, holding the parts
in the position shown. If now the shaft 5 is
turned in the direction of the arrow, the arm
2, operating through the cam 16, will move the
switch-blade 7, so as to engage the contacts
S, the spring-cateh 15 riding over the projec-
tion 18 and tending to complete the throw of
the switech-arm as it enters the adjacent de-
pression on the other side of the projection
Is, making a snap-switch. The catch 2°
moves through the slot 3* and leaves the
brush-carrying arm 3 free to move, which,
under the influence of the counterbalance 9,
1t commences to do at once, butits movement
is retarded more or less by the dash-pot 4,
and the parts are so arranged that before the
brush 11 moves off from the resistance-con-
tact 12 the switeh 1 has closed the cirenit
through the contacts 8, and then the brush-
carrying arm moves gradually over the re-
sistance-contacts, cutting them out, until the
brush 11 bears on the contact 14, by which
time the motor has attained a sufficient speed
to permit the full current to flow there-
through. When the shaft 5 is turned in the
direction opposite to the arrow, the projec-
tion 2* bears on the side of the slot 3%, so that
as the arm 2 is turned to open the switeh 1
the brush 11 is moved over the resistance-
contacts, insuring the inclusion of the resist-
ance 1n the circuit, and it will be noted that
the slot 17 in the cam 16 is of such dimen-
sions as to permit the inclusion of a greater
part of the resistance-contacts before the
knife-blade 7 is actually moved away from
the contacts S. |

In order to operate the shaft 5, various
means may be applied, and while of course it
can be moved by hand it is preferable to pro-
vide some means whereby it may be auto-
matically moved, especially where the motor
is used to operate mechanism not requiring

~the attendance of an operator. ‘In Tigs. 3 to

60

7 1s shown a simple device for operating the
shaft 5 in connection with a float in a tanlk.
It 1s evident that to produce a satisfactory
operation the shaft 5 must make a full motion
within a comparatively short space of time
in order to ¢lose the switch and cut in or out
the resistances. Forinstance, if a float were

attached directly to a lever on the shaft 5,
the lever would move in response to the mo-
tion of the float slowly up and down, and the |

resistance in the motor-circult would be cut
in and out at a slow rate, producing varying

- speeds of the motor, which under the con-

ditions of discharge of the tanlk might pro-
duce a state of equilibrium in the supply
thereto from the pump and discharge {from
the tank, so that the motor would be run at a
slow speed and a part of the resistance would
be ineluded constantly in the civeult. Such

a condition of affairs is to be avoided for the

sake of economy and safety, and it is there-
fore necessary to have the shaft 5 make its
full motion every time that the motor is to
be started or stopped. To do this, there is
used a double operating arm or arms, together
with certain catches and stop devices shown
I the figures referred to. Thus 25 repre-
sents an arm keyed upon shaft 5, and 20 is
an arm loose on said shaft. The arm 20 has
on 1ts upward extension guides 27, and one
of its lateral extensions is connected to an
extension 23, on which 1s adjustably mounted
a weight 29, and this extension is connected
by a rope or chain 30 to the {float 31 in the
tank 32, Thearm isalsoprovided with cam-

E_)...'..".p

shaped projections 53 34, (DBestshownin Fig.

5.} The arm 25 has connected to its upper
end by a rope or chain 35, passing over the
gulde-pulleys 6, a weight 57, and this chain
passes between the gnides 27 on the arm 20.
The lower portion of the arm 25 is provided
with projections 33 39, arranged to operate
with catches 40 41. These catches are piv-
otally mounted at 42 and are under the stress
of a spring 43, and, as shown in Fig. 7, are
provided with projections 44 45 and rollers
46 47. |

Such being the general construction of the

| device the operation is substantially as fol-

lows: In the drawings the tank 32 is shown
as being full, and the arm 28 is at its lowest
position, while the arm 25 is at an angle there-
to and 18 locked by the cateh 44 engaging
the projection 38, and the shaft 5 is in posi-
tion to cut out the circuit of the motor. If
now the waterin the tank islowered, the float
sl falls gradually, raising the arm 28, but

| this has no effect on the cateh 44, as the roller

46 bears on the portion intermediate the cams
so and 34 until the water reaches the desired
position in the tank, when the cam-shaped
projection 33 on the arm 28 comes in contact
with roller 46 and disengages the catch 44
from the projection 3S. Theguides 27 willnow
be in the position indicated by dotted lines,
Fig. 3, and the weight 57, through the cord or
chain 55, will cause arm 235 to swing to the
left until the cateh 45 engages the projection
39. Inthismovement of the arm 25 the shaft
has been rotated to close the circuit of the
motor, and it will remain elosed until the arm
25 18 agaln moved. As the pump is operated
and water flows into the tank the float 81 will
gradually rise and the arm 28 be gradually

lowered until it reaches the position indicated

in full lines, when the cam-shaped projection
3. : 3 - g . rr
o4 will come in contact with the roller 47, re-
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leasing the catch 45 from engagement with
the projection 39, and again the stress of the
welght 37 on the arm 25 will cause 1t to ¢ uickly
assume the position shown in full lines in
Fig. 3, turning the shaft 5 to eut out the cir-
cui‘b of the motor. It will thus be seen that
while the float moves ﬁ'mdtmlly or intermit-
tently and the arm 23 moves In accordance
with the float the arm 25 does not operate un-
t1l the fioat has reached the desired position
at the upper or lower portion of the tank,
when 1t is released and by the forece of the
weight 37 is moved to operate the switeh (o
cut in or out the circuit of the motor.

It will be observed that the arm 25 assumes
1ts various positions with a comparatively
rapid motion, allowing the resistance to be
cut out by the counterbalance 9 in starting
the motor and foreibly cutting it in in stop-
ping the motor, and to do this the propor-
tions of the weights 29 and 37 must be such
that the weight 37 is able to move arm 25 and
its connected shaft to operate the switeh,
while the weight 29 1s sufficiently heavy to

raise the weight 37 through the leverage of

the guides 27 as arm 28 is elevated or de-
pressed. Of course the float must be of such
a size and weight that 1t controls weight 29.
It will thus be seen that with this compara-
tively simple mechanism the motor is auto-
matically controlled and the switeh is quickly
operated to make or break the circuit of the
motor when the float 1n the tank reaches a
predetermined position, according to whether
the tank is full or practically empty, and be-
tween these extremes the motoris stationary.
In other words, there is a quick-moving de-
vice connected to operate the switch to open
or close 1t and a slow-moving device con-
trolled by the conditions of the tank or the
float therein, which slow-moving device con-
trols the qmc k-moving device To allow the
switch to be quickly Opened or closed.

YY hile weights are shown for moving the
arms, ol course any other device which will
produce a strain upon them—such as a spring
or a piston connected with the tank to be
operated by variations In watber - pressure
or otherwise—can be readily substituted and
the device operate in substantially the same
manner.

What I claim is—

1. In a starting-box for electric motors, the
combination with the switch, of a shaft, an
arm connected to the shaft for operating the
switch, a resistance device in the circuit, a
brush-carrying arm loosely mounted on the
shatt, and connections between the arms

whereby when the switch-operating arm is

moved In one direction the brush-carrying
arm 18 free to operate and when it is moved
in the other direction it is moved with the
switch -operating arm, substantially as de-
scribed.

2. In a starting-box for electric motors, the
combination with the switeh, of a shafy, a
switeh-operating arm mounted on said shaft,

‘a counterbalanced brush-carrying arm, a re-

sistance device, a retarding device for the
brush-carrying arm, and connections between
the switeh-operating and brush-carrying arms
whereby when the former is moved in one
direction the latter is free to move and when
the formeris moved in the other direction the
latter moves with it, substantially as de-
sCr Ibed

In astarting-box 101‘ electric motors, the
@01111‘)111&‘[,1011 mth the switch, of a shaft, an
arm rigidly connected to the c3]1.{;Lft for moving
the switch, a brush- -carrying arm loosely con-
nected to the shaft, a counterweight on said
arm, a dash-pot connected to said arm, & re-
sistance device over which the brush moves,
the resistance device having a long contact
at one end so that the switeh will be closed
before the brush-carvying arm cuts out the
resistance, substantially as deseribed.

4, In astarting-box for electric motors, the

combination with the switch, of a cam-plate
connected with the switech and having pro-
vision for lost motion, a shaft, a switch-arm
rigiclly connected to the shaft engaging the
cam of the switch,a brush-carrying armloosely
mounted on the shaft, a resistance device
controlled by the brush-carrying arm, the
parts being arranged so thatwhen the switch-
arm 18 moved to open the switch the brush-
carrying arm will be moved to cuf in resist-
ance before the switch 1s operated, substan-
tially as described.
5. In a starting-box for electric motors, the
combination with a snap-switch having a cam
provided with means for reducing lost mo-
tion, of ashaft, a switeh-carrying arm rigidly
connected to the shaft and engaging the cam,
a counterbalanced brush-carrying arm loosely
mounted on the shaft, a dash-pot connected
with said arm, a resistance device controlled
by sald arm, and connections between the
two arms so that when the switeh is operated
to be closed the brush-carrying arm may
move under the influence of the counterbal-
ance and dash-pot and when the switch-arm
is moved to break the circuit the brush-car-
rying arm 18 positively moved to cut in the
resistance before the switeh is operated, sub-
stantially as described.

6. In a starting-box for electric motors, the
combination with the switch, of a shaft, an
arm for operating the switeh, a weighted arm
connected tothe shatt for operating 1t, means
for holding the arm in different positions,
and another arm connected to a float and ar-
ranged to release the catch to permit the
shalt-operating arm to be operated, substan-
tially as described.

7. In a starting-box for electric motors, the
combination with the switch, of a shait, an
arm cennected to the shaft for operating the
switch, a weighted arm connected to fthe
shaft, a cateh for holding said arm in posi-
tion, another arm loosely mounted on the
shalt, means for moving said arm slowly in

one direction or the other, and connections
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between said arm and said weighted arm on
the shaft whereby when the former reaches
the proper position the latter is permitted to
operate to move the shaft and operate the
switch, substantially as deseribed.

3. In astarting-box for electric motors, the
combination with the switch, of a shaft con-
nected to operate the switeh, a weighted arm

fixed to the shaft, projections on said arm,

catches engaging said projections, a slow-
moving arm loosely mounted on theshaft, and

cams on saiwd arm for operating the catches

andreleasing the weighted arm, substantially
as described.

). In a starting-box for electric motors, the

4 o | 596,515

- combination with the switeh and means for

movingit, of automatic means controlling the

shaft comprising a quick-operating device

for moving the shaft to operate the switeh,
and a slow-moving device for controlling the
movements of the quick-moving device, sub-
stantially as described. ~

In testimony whereof I have signed my
name o this specification in the presence of
two subscribing witnesses.

JOHN D, IIILDIER.

Witnesses:
JAMES S, FITCH,
O. B. WARIKNG.
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